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Are dwarf fruit trees practical for commercial orchards in Utah? How do costs ad· Id 
. . .. . n Yle , 
quality of fruit, and earliness of bearing compare with full-size trees? These and other 
questions have prompted the Experiment Station to study the performance of 
THOUGH dwarf fruit trees have been cultivated in the Old 
World for more than a century and 
now comprise a high percentage 
of the commercial apple orchards 
of Europe, it has not been until the 
last ten to £fteen years that their 
culture in this country has been 
considered as more than a home 
garden curiosity. Nurserymen, ex-
tension workers, and university 
horticulturists have been deluged 
with questions from home garden-
ers and fruit growers relative to 
the performance of these trees. It 
is claimed that due to their small 
size many of the more tedious or-
chard operations, such as pruning, 
spraying, and harvesting are sim-
pli£ed. Are dwarfs practical for 
commercial orchards? What kinds 
of fruits can be obtained from a 
dwarf tree? Why do they cost 
more? How do they compare with 
full-sized trees in yield, fruit size 
and color, hardiness, earliness of 
bearing, and other characteristics? 
What is the best planting distance? 
These and many other questions 
have prompted the Utah Agricul-
tural Experiment Station to study 
the performance of certain types 
of dwarf fruit trees under our en-
vironmental conditions. 
H ow are dwarf trees produced? 
The three general types of dwarfs 
are: (1) trees grafted on dwarf 
rootstocks, (2) those with dwarf 
• 
DR. ROBERT A. NORTON is assistant professor 
of horticulture . 
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Fig. 1. Three-year-old Mcintosh apple on 
Mailing IX rootstock. This tree has produced 
large, well-colored fruits each year since 
planting in 1956 
interstocks, or (3) a true dwarf 
variety. 
The dwarf rootstock. Most of the 
dwarf apples pears, and other 
fruits which originate in the North-
west are produced by grafting the 
desired variety on a selected root-
stock. 'rhe rootstocks are actually 
old semi-wild apple varieties from 
Europe which have been selected 
and classmed by horticulturists of 
England's East MaIling research 
station according to the degree of 
dwarfing produced. 
The most common clones for 
rootstocks are the Malling IX, 
VII, and II. Trees on MaIling IX 
roots are extremely small, usually 
not exceeding 6 to 8 feet in height 
Fig. 2. Semi - dwarf apple in commercial 
dwarf orchard in Roy, Utah. Note swelling 
of the trunk caused by Clark dwarf interstock 
(£g. 1). MaIling VII produces a 
semi-dwarf tree, similar in size to 
a peach tree, while trees on MaIl-
ing II are about three-fourths the 
size of a standard apple tree. 
Trees on MaIling IX rootstock come 
into bearing at an early age and 
are considered an ideal type for 
the small property owner. These 
trees require staking since they 
have a weak, brittle root system; 
thus they are generally not planted 
commercially. The commercial pos-
sibilities of MaIling VII and II are 
being studied in Utah and in many 
areas of the country. They are 
ideally suited to the backyard or-
chard where only a 15 to 18 foot 
spacing between trees is needed. 
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Fig. 3. Two-year-old true dwarf sour cherry 
variety, North Star, in bloom at USU Howell 
Horticultural Field Station 
Except in extremely windy areas 
the semi-dwarf apples do not need 
artmcial support. 
The dwarf interstock. In the 
dwarf interstock type growth is 
controlled by the weak root system. 
To attain better anchorage in the 
ground and more resistance to wind 
the dwarf interstock was developed. 
In this type a vigorous, well-an-
chored rootstock is used. The dwarf 
types are grafted or budd d on 
this stock, either IX, VII, or VIII 
( Clark dwarf). The desired variety 
is budded or grafted on to the 
dwarf interstock about 4 to 12 inch-
es above the original graft union. 
The degree of growth control de-
pends upon the type and length 
of interstock. A swellinO' of the 
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Fig. 4. Bartlett pear on quince rootstock. This tree has required hand thinning every year 
since planting. The extreme dwarfing of this tree is shown in comparison with seven-year-old 
Monty Chugg 
interstock (fig. 2) is a common 
trademark of this type of tree. The 
double grafting necessary to pro-
duce dwarf interstock trees ac-
counts for their higher cost. 
Although the interstock method 
has been limited mainly to apples, 
other kinds of fruit trees have been 
produced in this manner. To de-
velop a dwarf pear tree, the Angers 
variety of quince is us d as a root-
stock. It i grafted to a compatible 
variety of p ar such as Hardy or 
Old Home. The desired variety, 
Bartlett, for example, is in turn 
grafted to the interstock. Bartlett 
and many other popular pear varie-
ties are not directly compatible 
with the quince, thus the use of 
the interstock. 
We are finding that with many 
other kinds of fruits, through the 
right combination of rootstock, in-
terstock, and variety, we can obtain 
numerous variations in size, shape, 
and bearing potential. 
The true dwarf variety. A few 
cases of true genetic dwarfing have 
been found in desirable fruit vari-
eties. The Delcon apple, which 
resembles Delicious, is naturally a 
semi-dwarf variety, that is, the tree 
size is smaller while the fruit is 
of normal size. Several dwarf and 
semi-dwarf red tart or sour cherry 
varieties have been introduced re-
cently including Dwarfrich, Nlete-
or, and North Star. The new 
"spur-type" strains of Delicious 
(Contin lled on page 5l.) 
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UTAH 
KANE 
$885 
(27) 
$16,736 
(1) 
GRAND 
$356 
(29 ) 
DAGGETT 
(28) $385 
PIUTE 
$1,269 
(26) 
$1,407 
(25) 
GA RFIE LD 
(24) 
$1,570 
CARBON 
(23) 
$1,585 
BOX ELDER 
$16,395 
(2) 
CACHE 
$13,903 
(3) 
SALT LAKE 
$11,807 
(4) 
SANPETE 
i $11,003 
(5 ) 
CASH FARM RECEIPTS 
BY COUNTIES, UTAH, 1957 
Total receipts higher than fo r a ny 
year since 1953 
DOUG L AS C . STRONG 
T OTAL Utah farm cash receipts from sale of major agricultural 
products amounted to $146,805,000 
in 1957 which represented an in-
crease of 3.3 percent above the 
total of $141,756,000 estimated for 
1956. The total estimated for 1957 
was also higher than for similar 
esti:nates' for Utah in 1954 and 
1955, but was considerably below 
that received for any years from 
1947 to 1953. 
Total farm cash receipts report-
d here do not include receipts 
from government payments to Utah 
farmers from conservation, wool, 
sugar, and soil bank programs 
which amounted to $8,320,000 in 
1957. Nor does it include all cash 
receipts from many miscellaneous 
• 
DOUGLAS C. STRONG is assistan t professo r 
of agricultural economics. 
(22) 
$1,"724 
livestock and crop enterprises b -
cause adequate data by county 
were not available. Cash receipts, 
as used here, denote the actual in-
come received from the sale of agri-
cultural com mod i tie s. They ~ 
exclude the value of interfarm sales 
of livestock, th value of crops used 
for feed, seed, and household use, 
and income from off-farm work or 
investments. Therefore, they do not 
necessarily indicate the relative im-
portance of the various enterpris s, 
but rather their importance as ~ 
sources of cash receipts. These esti-
mates of cash receipts should not 
in any way be confused with the 
"net income" of Utah farmers. 
Total cash receipts from the sale 
of all livestock and livestock prod-
ucts in Utah were estimated at ~ 
$106,287,000 in 1957. These ac-
counted for almost 72 percent of 
the total for all commodities. Cash 
receipts from crop sales amounted 
(21) 
MORGAN 
EMERY 
$2,645 
(20) 
$1,852 
,. 
.. 
.. 
.. 
~ 
.. WEBER(6) 
$7,956 
Table 1. Estimated total cash receipts 
farms in order of importance 
Rank Enterprise 
1 Dairy 
2 Beef cattle 
3 Sheep and wool 
4 Chickens and eggs 
5 Turkeys 
6 Wheat 
7 Sugar beets 
8 Hay (a") 
9 Potatoes 
10 Hogs 
11 Barley 
12 Cherries 
13 Alfalfa seed 
14 Tomatoes 
15 Other crops 
16 Other livestock 
17 Peaches 
18 Canning peas 
19 Green beans 
20 Apples 
21 Canning corn 
22 Other grain 
23 Other crops 
24 Pears 
25 Dry beans 
26 Apricots 
27 Berries 
28 Other fruit 
TOTAL 
Estimated cash receipts from the sale 
importance in thousand dollars, 1957 
WASATCH 
$2,662 
(19 
from the sale 
by enterprises, 
MILLARD 
$7,439 
(7) 
of agricultural 
1957 
Cash 
receipts 
thousand 
dollars 
$32,417 
28,129 
18,398 
11,395 
10,872 
9,322 
7,181 
4,027 
2,441 
2,374 
2,348 
2,279 
2,246 
1,804 
1,550 
1,381 
1,038 
948 
881 
749 
652 
607 
603 
575 
464 
397 
275 
131 
$146,805 
of agricultural products by 
• 
(18) BEAVER 
$2,672 
products from Utah 
counties in 
(17) 
$2,762 
Percent 
of total 
22.1 
19.2 
13.4 
7 .8 
7.4 
6.3 
4.9 
2.7 
1.7 
1.6 
1.6 
1.6 
1.5 
1.2 
1.1 
0.9 
0.7 
0.7 
0.6 
0.5 
0.4 
0.4 
0.4 
0.4 
0.3 
0.3 
0.2 
0.1 
100.0 
order of 
SEVIER (9) 
$6,155 
UINTAH 
(12) 
$4,276 
SUMMIT 
$3,321 
(14) 
WASHINGTON 
$5,048 
(10) 
DUCHESNE 
$4,679 
(11) 
IRON 
$3,608 
(13) 
RICH 
(15) 
$3,050 
SAN JUAN 
(16) 
$2,991 
to $40,518,000 or almost 28 percent 
of the state total. Of the total sales 
from crops, approximately 84 per-
cent was received from field and 
truck crops and 16 percent from 
fruit and berries. A large portion 
of crops are used on the farms to 
feed livestock, hence, the cash re-
ceipts from livestock and livestock 
products are largely derived from 
the grain and forage produced on 
the cropped land. 
Dairying ranks first 
Dairying ranked first among all 
agricultural enterprises in contri-
buting over 22 percent of the total 
cash receipts to Utah farmers in 
1957 (table 1). Cash receipts from 
dairying amounted to $32,417,000 
of which $26,561,000 was from the 
sale of dairy products and $5,856,-
000 from the sale of veal calves and 
cull cows. 
The relative importance of dairy-
ing and other enterprises as sources 
of cash receipts for most counties 
of Utah is indicated in table 2. 
Cash receipts from the dairy enter-
prise ranked first in importance 
for 10 of Utah's 29 counties, sec-
ond for 7 counties, third for 9 
counties, fourth for 1 county, and 
fifth for 2 counties in the state. 
Only in San Juan County did cash 
receipts from dairying not rank 
within the first 5 major enterprises 
as sources of cash receipts. Cache 
County led all counties in dairying 
with estimated cash receipts of $5,-
390,000 and 16.6 percent of the 
total for Utah. 
Receipts fTom beef cattle 
rank second 
Beef cattle were the second most 
important enterprise as a source 
of cash receipts to Utah farmers. 
Cash receipts from beef cattle in 
1957 amounted to $28,129,000 
which was almost 14 percent high-
er than estimated for 1956. This 
was a result of the increased num-
ber of beef marketed, but more 
important, to more favorable prices. 
The beef enterprise is well dis-
tributed throughout Utah. Cash 
receipts from sale of beef cattle put 
34 
Table 2. Relative impo rtance of enterprises as sou rces of cash rece ipts in Utah counties, 1957 
Number of counties and rank as source of cash receipts 
Enterp rises First 
Da iry 10 
Beef cattle 13 
Sheep a nd w ool 3 
Turkeys 2 
Chickens and egg s 
Hogs 
Whea t 
Hay (all ) 
Pota toes 
Suga r beets 
Alfa lfa seed 
Othe r livestock 
Ba rley 
Cherries 
Bea ns 
TOTAL 29 
beef production among the first 
sources of income for all counties 
in the state. It was the most im-
portant in 8 counties, third most 
important in 7 counties, and fifth 
most important in 2 counties in 
1957. Box Elder ranked first among 
all counties in sale of beef with 
$3,085,000 or 11.0 percent of the 
total. 
Receipts fTom sheep and wool 
1'ank third 
Cash receipts from the sale of 
sheep and wool amounting to $18,-
398,000 were the third highest 
source of agricultural income in 
Utah from a single enterprise. Cash 
receipts from this enterprise were 
higher than from any other single 
commodity in 3 counties, second 
highest in 11 counties, third high-
est in 5 counties, fourth highest in 
4 counties, and fifth highest in 1 
county in the state. Sanpete Coun-
ty ranked first in cash receipts from 
the sheep enterprise in Utah. 
Chickens and egos 
in fourth place 
Chickens and eggs were the 
fourth highest source of cash re-
ceipts in 1957. Poultry production 
was the most important enterprise 
in Salt Lake County, second in 2 
counties, fourth in 5 counties, and 
fifth in 3 counties in Utah. Tur-
keys ranked fifth and were the most 
Second Third Fourth Fifth Total 
7 9 2 28 
8 7 2 29 
11 5 4 1 25 
2 3 8 
2 5 6 14 
4 5 
2 2 4 2 9 
3 5 9 
2 3 5 
3 5 
3 
2 
1 
29 29 29 29 
important as a source of cash re-
ceipts in 2 counties ( Juab and 
Sanpete) , fourth for 2, and fifth 
for 3 counties. 
Receipts f1'om wheat highest 
of all crops 
>1 
Cash receipts from sale of wheat 
were higher than for any other crop 11 
and ranked sixth in 1957 among 
all enterprises. Although all coun-
ties sold some wheat, cash receipts 
(Continued on page 53.) 
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Survey shows that fresh 
produce was not available 
in stores in many small 
towns - other stores did 
little to keep attractive 
displays - many stores did 
not display prices 
ELLIS W . LAMBORN 
CLYDE E . NEF 
.. THE first contact of many con-
sumers with fresh fruits and 
vegetables is in the retail store. 
The freshness of the produce, how 
many fruits and vegetables are dis-
played, and the attractiveness of 
.. the display have an influence on 
consumers' buying patterns. 
"" 
During 1955 about 300 retail 
grocery stores in Utah were visited 
three times, once in January and 
February, once in June, and once 
in October and November. Three 
hundred and eleven stores were 
included in the first visit, 291 in the 
second, and 280 in the third. Half 
of the stores in Salt Lake, Ogden, 
Provo, and Logan were visited. All 
of the grocery stores in one-fifth 
of the remaining towns with a 
~ population of 200 or more were 
included. 
The displays of fresh fruits and 
vegetables in the stores visited were 
observed and essential information 
r corded on prepared schedules. 
Store personnel were asked ques-
~ tions concerning the displays only 
when the questionnaire could not 
be completed by observation. In 
much of th analysis, stores were 
classed into (1) chain stores-those 
where four or more stores were 
.. cenhally owned and controlled 
such as Safeway or Grand Central, 
(2 ) voluntary chains-those that 
• 
DR. LAMBORN is assodate profe.ssor of 
agricultural economics. His research deals 
.. with problems relating to the marketing 
of fruits and vegetables. CLYDE E. NEF 
is a graduate student who assisted with 
this project. 
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Availability of Fresh 
Fruits and Vegetables 
Utah Markets 
• tn 
were owned independently but 
that had a cooperative buying and 
advertising program, such as the 
AG stores, and (3) independent 
stores-those that were owned in-
dependently and did no joint buy-
ing or advertising with other stores. 
During the visit to the retail 
grocery store, the enumerator rated 
the appearance of the produce de-
partment. Appearance in this study 
included such things as maintaining 
clean floors, clear aisles, neatly 
stacked produce, and freedom from 
decaying fruits in the display. The 
enumerator was instructed not to 
let quality of merchandise, other 
than obvious decay, influence his 
evaluation. 
City stores have more 
attractive displays 
M ore than 50 percent of the dis-
plays in stores located in Salt Lake, 
Logan, Ogden, and Provo rated 
good or excellent compared to 44 
percent in the stores located in 
cities with 2,500 to 7,000 people, 
and about 20 percent in stores 10-
(Continued on page 53.) 
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Reasonable cooperation among farmers, 
sportsmen, and game officials can lead to 
the mutual satisfaction of all 
T E 
FARMER 
A D 
THE 
P ASAN 
FRANK CALKINS 
• 
FRANK CALKINS is conservation officer for 
the Utah State Department of Fish and Game. 
He was formerly a graduate student at Utah 
State University. 
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W HE Utah's valleys were £lrst tilled and irrigated the stage 
was unknowingly set for a flam-
buoyant immigrant, the sly and 
noisy ringneck pheasant. A few of 
the birds were released near Salt 
Lake City around the turn of the 
century. From this modest start 
pheasants have spread or been in-
troduced into most of the irrigated 
valleys of the state. 
Each year an increasing army of 
hunters bag about a quarter of a 
million roosters and spend around 
three million dollars doing so. By 
virtue of hunting pressure, dollars 
spent, and bird numbers the pheas-
ant is unquestionably Utah's num-
ber one upland game bird. 
A problem to the farme1' 
Because of their liking for farm 
land, pheasants and their hunters 
have often proved a problem to 
the farmer. Farmers have made 
charges about the conduct of some 
hunters. The hunters have, in turn, 
taken verbal cracks at the farmers. 
The State Department of Fish and 
Game usually ends up as the har-
ried referee in these disputes. The 
"solution" of these disputes has 
often been the posting of more and 
more farms against hunting and 
the shortening of the hunting sea-
son. These steps have only succeed-
ed in forcing more hunters into a 
smaller hunting area. 
Surveying hunting damage 
Hoping to sift facts from charge 
and counter charge the Agricultural 
Experiment Station and the Coop-
erative Wildlife Research Unit at 
Utah State University joined with 
the Utah Department of Fish and 
Game to sponsor a SUl'vey of this 
farmer - sportsman problem. The 
survey was designed to find out, 
among other things, the extent of 
actual damage and nuisance caused 
by upland bird hunters during the 
1957 hunting season. Sampling was 
confined to two counties, Utah and 
Box Elder. Each year these coun-
ties carry about a third of the state's 
hunting pressure and a thil'd of the 
pheasant harvest. The sample was 
randomized and large enough to 
assure high statistical reliability. 
More than 400 farm operators were • 
personally interviewed during the 
first two and one half months of 
1958. The results of the interviews 
should be fairly representative of 
the conditions existing between 
farmers and hunters throughout 
Utah. 
The £lrst question asked was if 
the farmer had pheasants on his 
property? At least some birds were 
reported on 95 percent of the 
farms. 
N ext, did the farmer allow the 
public to hunt on his farm? As 
table 1 shows most farmers permit-
ted hunting. 
Table 1. Acres open to or closed to public 
hunting on sampled Utah and Box 
Elder County farms during 1957 
Acres Percent 
Open to public hunting 246,983 96 
Closed to public hunting 11,355 4 
Totals 258,388 100 
What causes a farmer to close his .., 
land to hunting? Hunters have 
claimed it was to provide private 
hunting for the farmer. Farmers 
have said it was because of the 
damage and nuisance hunters have 
caused in the past. The survey 
found that over half of those who 
posted their property did so be-
cause they anticipated damage or 
nuisance and not because they had 
experienced it. Less than 10 per-
cent posted to insure private hunt-
ing. About 15 percent did post 
because of past trouble with hunt-
ers. 
How much damage did hunters 
actually do? Just over 17 percent 
of the respondents reported dam-
age during 1957. Damage to fences 
constituted more than 50 percent 
of the reported trouble. Other types ~ 
and the extent of damage are shown 
in table 2. 
The most often reported cost was 
about $2.50. 
How often does the average 
farmer suffer damage from hunt-III 
ers? Nearly 70 percent of the farm-
ers said they had only rarely or 
never experienced damage. Less 
FARM AND HOME SCIENCE 
Table 2. Types and extent of hunter dam-
age to sampled Utah and Box 
Elder County farms during 1957 
Types of Percent of 
damag.! all damage 
Fences 58 
Crops 11 
Livestock 
Other (theft, careless 
shooting, rutting land) 
9 
22 
100 
than 20 percent reported annual 
damage. Of the farmers who re-
ported damage during 1957, more 
than half said it was a yearly oc-
t< currence. The reasons for this are 
probably two. (1) Some farms are 
so located or laid out as to en-
courage more hunters, and (2 ) 
some farmers are hypercritical of 
any hunters. 
Nuisances resulting from hunting 
greatly exceeded reports of damage 
as table 3 illustrates. 
Table 3. Hunter-caused nuisances as report-
ed by sampled Utah and Box Elder 
County farmers during 1957 
~ Types of nuisance 
Fences ~eakened 
Gates left open 
Percent reporting 
32 
27 
Careless or malicious shooting 20 
Livestock frightened 12 
Juvenile hunters 10 
It must be noted that some re-
spondents reported more than one 
nuisance. However, at least one 
nuisance, in this case, weakening 
fences, was complained of by al-
most a third of those interviewed. 
Restrictions on hunters 
Farms were placed in four cate-
gories with respect to the restric-
tions they placed on hunting. These 
were: 
(1) Posted hunting units; here a 
.- $1.00 fee is charged for access; the 
number of hunters is limited; 
(2) F arms where hunting was 
possible with permission of the 
farmer only; 
( 3 ) Farms where hunting was 
open to all, and 
( 4 ) Farms closed to public hunt-
ing. 
N one of these methods of con-
trolling hunters showed any great 
superiority to the others. Farms in 
category 2 were lowest in reported 
nuisances. Category 3 farms re-
ported the least amount of damage. 
Posted farms, group 4, reported 
only slightly less damage and nuis-
ance than the average rate for all 
four. 
Length of pheasant season 
Utah's pheasant season, usually 
lasting three to five days in early 
November, is considered far too 
short by most game experts. Their 
reasons are that many areas do 
not give up their full share of 
surplus cocks. This situation re-
sults in reduced opportunity for 
public recreation. One other point 
on the side of the longer season 
proponents is that short seasons 
force an abnormal number of gun-
ners into the fields each day. This 
may increase the possibility of dam-
age or nuisance. 
Landowners have resisted, and 
according to results of this survey, 
still resist longer hunting seasons. 
Is it the fear that a longer season 
would reduce the number of birds 
available for the next year? Ap-
parently not, as almost two thirds 
said pheasants were in no danger 
of overshooting. 
Maximum hunting without incon-
venience to farmers 
What are some of the means that 
might be used to provide maxi-
mum hunting opportunities for 
sportsmen without causing incon-
venience to farmers? ( 1) Use the 
results of this survey to allay fears 
of some farmers that hunters and 
mayhem go hand in hand. (2) 
Impress upon hunters the gravity 
of their shortcomings as found by 
the survey. (3) Lengthen the 
pheasant season in an attempt to 
lower the number of hunters out 
on a given day. (4) Encourage the 
participation of sportsmen in plac-
ing fence stiles at strategic points 
along farmers' fences. Surely there 
are other solutions and just as 
surely no one will prove a panacea 
for the ills caused by public hunt-
ing on private land. 
It must be said that progress is 
being made towards the solution 
of farmer - sportsman problems. 
Farm groups have joined with 
sportsmen's clubs throughout Utah 
and in cooperation with the Fish 
and Gam e Department have 
worked out problems before they 
become disputes. 
Pheasant hunting offers real rec-
reation to sportsmen and at the 
same time the birds are economi-
cally valuable. The degree of post-
ing against hunting has not yet 
reached serious proportions. Dam-
age to private property has not 
been too heavy nor too expensive. 
Nuisances have been much more 
common and steps should be taken 
to eliminate the more serious ones. 
The survey found no concrete rea-
son for limiting the length of the 
open season save past precedent. 
Reasonable cooperation a m 0 n g 
farmers , sportsmen, and game offi-
cials can lead to the mutual satis-
faction of all and a better program 
of management for pheasants. 
Ewe and lambs on introduced wheatgrass pasture established and main-
tained with "high water" 
Single disk drill adapted to seed in furrows made by cultivator 
Spring Pastures 
from deep-furrow seeding of wheatgrasses 
and IIhigh waterll irrigation 
PHIL R. OGDEN AND DARRELL H. MATTHEWS 
RANGE forage for livestock is critically short during the 
spring in many western areas. Seed-
ing methods and species which help 
to relieve this shortage are of vital 
interest to all concerned with live-
stock production. One phase of 
study at the Utah Agricultural Ex-
periment Station Livestock and 
Range Field Station at Cedar City 
is to study seeding methods, adapt-
ed species, and management meth-
ods for improving spring forage. 
As do many farms in the western 
states, the Cedar City field station 
receives flushes of ''high water" in 
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th spring when the winter snow 
pack melts. In many cases this 
water is the only irrigation water 
available, and lasts but a short time 
in the early spring. Use of this 
limited water to grow pasture 
grasses such as intermediate or pu-
bescent wheatgrass has greatly im-
proved spring forage quantity and 
quality at the Cedar City field 
station. A single spring irrigation 
gives these species the extra water 
they need to produce well in this 
low-rainfall area. 
Method of seeding 
The method of seeding used is 
to seed in the bottom of 4- to 6-
inch deep furrows spaced 20 inches 
apart. The pastures are irrigated in 
the same furrows in which the seed 
is planted. A regular deep-furrow 
grain drill can be used. In the 
absence of such a drill, however, a 
standard single-disk drill can be 
adapted to drill in the furrows dug 
by pulling a cultivator with furrow 
openers in front of the drill (see 
pictures). Alternate seed gates can 
be plugged and the disks of the 
covered gates adjusted to ride high 
enough so they do not interfere 
with the furrows. 
Species 
The two species which are pres-
ently being used are intermediate 
and pubescent wheatgrasses. These 
species are palatable to both sheep 
and cattle, and are drought-resist-
ant to the extent that a single spring 
irrigation is enough moisture to ~ 
maintain good forage production. 
Other species of grass undoubted-
ly could be planted in this same 
manner with good results. The 
above two species are favored over 
crested wheatgrass because they 
have a longer season of growth in 
the spring and are able to respond 
to the extra moisture from irriga-
tion to make growth during the 
early summer months when live-
stock are not on the pastures. 
Crested wheatgrass becomes dor-
" mant early in the year with the 
advent of hot weather. Intermedi-
ate and pubescent wheatgrasses are 
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Single disk drill for shallow seeding in the 
bottom of furrows 
also favored over tall wheatgrass 
for sheep because of the lower 
palatability of tall wheatgrass. 
Seeding rate 
Seeding rates used with the deep-
furrow seeding method have varied 
from 5.5 to 12 pounds of seed per 
acre for intermediate and pubes-
cent wheatgrasses. A rate of 7.5 
pounds of intermediate wheatgrass 
seed per acre resulted in an aver-
age of 1.8 second-year seedlings 
per square foot, and appears to be 
near a proper amount to seed when 
furrows are approximately 20 inch-
es apart. Twelve pounds of pubes-
cent wheatgrass seed per acre, 
seeded in January, resulted in 15.9 
first-year seedlings per square foot. 
Unusually favorable weather and 
seeding conditions account for this 
stand, which is considered exces-
sively dense for conditions present 
in this area. 
When to plant 
Late fall or winter seeding seems 
to be essential to the success of 
deep-furrow seeding where the 
furrows are also used for irrigation. 
A comparison of two adjacent 
plantings of pubescent wheatgrass, 
the same except for time of seed-
ing, illustrates the importance of 
proper seeding season (table 1). 
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Pubescent wheatgrass pasture after first 
growing season - January seeding, May 
irrigation 
Intermediate wheatgrass pasture after second 
growing season - November seeding in 
deep furrows, spring irrigation 
Table 1. Number of seedlings per square foot and air-dry forage production for November 
1956 planting of intermediate wheatgrass planted at 20-inch row spacing in deep 
furrows 
Treatment 
number Dates irrigated 
No irrigation in 1957 
May 22, 1958 
2 May 31, 1957 
May 22, 1958 
3 June 1 and June 22, 1957 
May 22, 1958 
4 June 22, 1957 
May 22, 1958 
5 June 22 and July 30, 1957 
May 22, 1958 
6 July 30, 1957 
May 22, 1958 
Average 
The seeding rate on both was 12 
pounds per acre seeded in the bot-
tom of furrows spaced 20 inches 
apart. Both pastures were irrigated 
twice between May 5 and May 28, 
1958. 
The pasture seeded January 25, 
1958, averaged 15.9 seedlings per 
square foot with an average height 
of 6 inches on June 18, 19-58. The 
area seeded April 26, 1958, aver-
aged only 1.1 seedling per square 
foot with an average height of 1 
inch on the same date. 
The January seeding r sulted in 
a dense stand of grass; the April 
seeding was a failure. Plants from 
the April seeding did not emerge 
Forage production 
Seedlings per air-dry pounds 
square foot per acre 
July 26, 1958 July 26, 1958 
1.3 730 
1.4 1410 
1.7 1870 
1.8 2410 
2.6 2940 
2.1 2430 
1.8 1965 
before irrigation, and consequently 
the crusted soil in the furrows pre-
vented seedling emergence. The 
seedlings which did emerge from 
the April seeding did not make 
enough growth following irriga-
tion to survive the dry summer 
months. 
Seeding between November 1 
and the last of February has given 
best results. Seed planted during 
this period is in the ground and 
ready to start growth as soon as 
growing conditions are favorable. 
Seedlings will grow to 2- to 4-inch 
height with winter and early spring 
moisture, and then can be irrigated 
( Continued on page 54) 
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NEW PUBLICATIONS 
Bul. 404. Sagebrush eradication and broad. 
cast seeding, by C. Wayne Cook. De-
partment of Range Management 23 p. 
This bulletin reports a study made on foot-
hill ranges at Benmore and Tintic Valley in 
central Utah to determine the effect of sage-
brush removal and broadcast planting on 
seedling establishment and production of 
four introduced wheatgrasses: crested, inter-
mediate, pubescent, and tall. 
Bul. 405. Ecology and use of carp in Utah, 
by William F. Sigler. Department of 
Wildlife Management. 
This bulletin reports the results of a 
long time study of carp in Utah. life histories 
of carp in five study areas are compared. 
Included are studies of food habits, age 
and size, conditions under which the fish 
thrives, and control measures. Economic ex-
ploitation of the fish is also discussed. 
Bul. 406. The impact of women leaders of 
Davis County on a changing order by 
Carmen D. Fredrickson. Department of Soci-
ology. 29 p. 
In this bulletin the author discusses the 
activities and recognitions of women in Davis 
County, one of Utah's more progressive coun-
ties. After choosing 100 leaders, she inquires 
into their education, employment, family, 
and leadership activity in various areas. 
Bul. 407. Evaluation of yield and quality 
in relation to harvest time of lima beans 
grown for processing in Utah, by D. K. 
Salunkhe, L. H. Pollard, E. B. Wilcox, and 
H. K. Burr. Departments of Horticulture and 
Foods and Nutrition in cooperation with 
the Western Utilization Research and De-
velopment Division, U. S. Department of 
Agriculture. 30 p. 
The bulletin reports tests to evaluate vari-
ous methods to determine the relation of 
harvest time to yie!d and quality of lima 
beans grown for canning and freezing. The 
authors found that when dry and shriveled 
beans were removed there was little differ-
ence in quality due to time of harvesting. 
Quality was correlated with size of bean. 
This is a technical bulletin and will be of 
interest mostly to processors. 
Cir. 141. Those shrinkage costs in lamb 
marketing, by N. Keith Roberts. Depart-
ment of Agricultural Economics. 
This circular discusses the various types 
of shrinkage charges deducted in marketing 
lambs and compares them with actual 
shrinkage losses under varying conditions. 
A copy of these publications may be 
obtained by writing to the Bulletin Room, 
Agricultural Science Building, Utah State 
University, Logan. 
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Cyclopian Type Malformation 
A CONGENITAL malformation in lambs has occurred for many 
years in southwestern Idaho on 
certain range areas used during the 
breeding season. Incidence of such 
malformations usually varies from 
less than 1 percent to more than 8 
percent of the lambs affected in 
each herd. One year a sheepman 
had more than 25 percent of his 
lambs affected out of 8,000 ewes. 
The affected lambs are commonly 
called "monkey-faced" lambs be-
cause of the similarity in appear-
ance to monkeys. 
The deformity is always restrict-
ed to the head. It varies from a 
complete cyclops to a slightly de-
formed upper jaw which is shorter 
than normal, causing the nasal 
openings to be small or turned to 
one side (fig. 1). Hydrocephalus, 
harelip, cleft palate, and displace-
ment of the nose may be associated 
with the facial deformity. Afflicted 
lambs may be born as a single lamb 
or as a twin to a malformed or 
normal one. These lambs are usu-
ally born alive and, in the less 
severe cases, may survive for a 
short time. However, the usual 
practice is to kill them at birth, 
because even though the deformity 
may be slight, the lamb has diffi-
culty in nursing. 
Prolonged gestation 
Associated with this con~enital 
anomaly is a condition of prolonged 
gestation in which the lamb remains 
alive and continues to grow in utero 
to excessive size (fig. 2 ) . As ges-
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tation continues past the time for 
normal parturition, the external 
genital organs decrease in size be-
come discolored ( shading from 
dark brown to black) , and the ud-
der undergoes involution with the 
skin around it becoming loose. The 
abdomen continues to enlarge, and 
frequently the weight of the grow-
ing fetus becomes so great that the 
prepubic tendon ruptures and 
drops the abdomen down until it 
almost drags on the ground (fig. 3) . 
Lambs severely malformed 
In all such ewes necropsied, the 
lambs were severely malformed. 
Generally, they were alive, but, oc-
casionally, a dead twin fetus would 
be found undergoing maceration. 
The cranium of the severely mal-
formed lamb is usually domed, and 
the cerebral hemispheres are fused 
into a heart-shaped, thin-walled, 
fluid-filled systic sac, with a norm-
al-appearing cerebellum and brain 
stem (fig. 4 ) . The olfactory bulbs 
are absent; and when the eyes are 
displayed centrally, only one optic 
nerve is present. No pituitary body 
has been found in the severely af-
fected specimens on gross exami-
nation and serial sectioning of the 
pituitary fossa. 
Occurrence limited to south-
western Idaho 
As far as can be determined, the 
occurrence of congenital, cyclopian-
type malformations is limited to 
sheep ranges in southwestern 
Idaho. The ranches on which this 
condition has occurred run from 
5,000 to 10,000 head of mostly 
Lincoln-Columbia crossbred ewes 
on U. S. Forest Service allotments. 
Ewes are bred in bands of 1500 
to 1700 starting each year about 
August 10 and using three to four 
purebred Suffolk rams for every 
100 ewes. The rams are usually 
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purchased at ram sales, but some 
ranchers raise their own purebred 
male stock. The ewes are pur-
... chased as yearlings from breeders 
in Oregon, Montana, Wyoming, 
and Idaho. 
The disease associated 
with the range area 
The incidence of this disease 
seems to be directly associated with 
the range area used by a band 
during the breeding season. The 
condition has not been observed in 
bands bred on private lowland 
ranges within the general affected 
area. After the animals have been 
bred in areas outside the affected 
ranges, they may be taken to the 
affected ranges for the remainder 
of the grazing season without any 
effect on the lambs. 
The results obtained through re-
search by the Animal Disease and 
Parasite Research Division and the 
Soil and Water Conservation Re-
search Division, Agricultural Re-
search Service, in cooperation with 
the Utah and Idaho Agricultural 
Experiment Stations indicate that 
this congenital anomaly is not 
caused by a simple, hereditary 
character. N u mer 0 u s chemical 
analyses have been made on plants, 
soil, and water for mineral ele-
ments ; and several species of sus-
pected poisonous plants have been 
fed to ewes starting at date of 
breeding. The condition has not 
been reproduced in the work done 
thus far. All information seems to 
indicate that the causative agent 
may be in something the animals 
are eating during the short time 
after breeding, which may be a 
poisonous plant or a toxic mineral 
element. 
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Top (fig. 3) Ewes in prolonged gestation. Fig. 1 (second from top) Heads of lambs showing 
cyclops condition and slight nose deformity. Fig. 2. lambs from prolonged gestation 
compared to normal lambs. Fig. 4. Brains, showing hydrocephalus 
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This is a question asked 
by the dai ry industry in 
its search for expanded 
markets 
42 
Why Pay More fOj 
R. A. CHRISTENSE N 
Go into a restaurant for a din-ner and in a majority of cases 
you will find coffee included in 
the price of the meal. But if you 
prefer milk, chances are greater 
that you will have to pay extra 
for it. If you want an extra serving, 
you might get a second cup of 
coffee free, but you will almost 
always have to pay for additional 
milk. 
Why do some restaurants price 
milk differently than coffee? Is the 
difference between the cost of a 
glass of milk and a cup of coffee 
sufficient to justify this practice? 
Individuals in the dairy industry 
are becoming increasingly more in-
terested in learning the answer to 
these questions as they search for 
ways to expand the market for 
fluid milk. They believe consump-
tion of milk in restaurants would 
increase markedly if milk were 
priced on the same basis as coffee. 
Pricing of milk and coffee 
in restaurants 
In 1955 a survey was made of a 
representative sample of restau-
rants in Utah. Of the 74 restaurants 
surveyed, 28 were in Salt Lake 
City, 15 in Ogden, 8 in Provo, and 
smaller numbers in other cities 
throughout the state. 
Of these 74 restaurants, 64 per-
cent served coffee at no extra 
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charge with full-course dinner 
while only 34 percent served milk 
at no extra charge. Sixty-one per-
cent served coffee and about one-
fourth served milk at no extra 
charge with breakfasts. The per-
cent serving coffee at no extra 
charge was about twice that serv-
ing milk at no extra charge for 
both types of meals. 
One or more refills of coffee was 
offered free with full-course meals 
by 61 percent of the restaurants 
surveyed and with breakfasts by 
54 percent. None served extra milk 
free. 
There have been a few changes 
in pricing milk and coffee in restau-
rants since 1955. A recent check of 
restaurants in Provo, Salt Lake 
City, Ogden, and Logan showed 
that about 45 percent now serve 
milk without exb'a charge with 
dinners compared with about 65 
percent for coffee. The percent 
offering milk and coffee with 
breakfasts is about the same now 
as in 1955. The proportion offer-
ing coffee refills without extra 
charge has decreased and a few 
restaurants now offer one free refill 
of milk. 
A relation was found between 
milk and coffee pricing practices 
and type of restaurant. Hotel and 
downtown restaurants serving high-
er priced meals tend to offer both 
milk and coffee with dinners, while 
most restaurants having lower 
priced menus charge extra for milk 
and some also charge extra for 
coffee served with dinners. 
Restaurants sell considerably 
more coffee than milk. Only 10 
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percent of the restaurants sold an 
average of 200 or more glasses of 
milk per day while 74 percent sold 
200 or more cups of coffee (table 
1) . Pricing practices undoubtedly 
have some effect on this ratio. 
Table 1. Variation in daily sales of milk, 
coffee, and other beverages, 74 
Utah restaurants, 1955 
Percent of restaurants 
Average number of 
servings per day Milk Coffee 
Less than 50 31 4 
50 - 99 36 1 
100 - 199 23 21 
200 or more 10 74 
Total 100 100 
Costs Of preparing and serving 
milk and coffee 
A study of costs shows there is 
little difference in the cost of a 
serving of milk and coffee. The 
average cost per serving of coffee 
for the 74 restaurants was 5.4 cents 
compared with 6.0 cents per serv-
ing of milk. These cos t s were 
£gured by restaurant operators. 
Product costs per serving were cal-
culated from records kept by the 
business. Preparation, s e r v i n g , 
cleaning, and storage costs inciden-
tal to a serving of coffee or milk 
were estimated. 
A common error in comparing the 
cost of milk and coffee is to con-
sider only the product cost of the 
two items. Most operators re-
marked that they had always 
thought milk to be considerably 
more costly than coffee and that 
they were surprised to discover 
how close in total cost the two bev-
erages were when they added to 
product cost the estimated prepar-
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ation, serving, cleaning, and storage 
costs. When all costs were com-
bined there was an average of 
only six-tenths of one cent differ-
ence per serving between milk and 
coffee in the 74 restaurants studied. 
A detailed cost study of coffee 
and milk in four Oregon restau-
rants made in 1957 showed that 
the average cost per 100 guests 
served coffee was $4.66 (table 2). 
Of this $1.92, or about 41 percent, 
was product costs. Labor was the 
largest single cost item for coffee 
and amounted to $2.24, or about 
48 percent. The only restaurants 
which can afford to ignore as an 
important cost factor the large 
amount of labor associated with 
serving coffee are those whose em-
ployees are not kept fully busy, 
and who, therefore, have no pro-
ductive alternative for the use of 
their time. 
The average cost per 100 guests 
served milk was $5.30. Of this 
Table 2. Costs of serving coffee and milk 
to guests, 4 Oregon restaurants, 
3-day period, June. July, 1957 
Cost Costs per Costs per 
element 100 cups 100 guests brewed served 
Elements for coffee: 
Products $1.65 $1.92 
Labor 1.93 2.24 
Equipment .35 .40 
Supplies .08 .10 
Total coffee: $4.01 $4.66 
Elements for milk: 
Products $4.03 
Labor 1.09 
Equipment .14 
Supplies .04 
Total milk: $5.30 
$4.03, or 76 percent, was product 
costs. Costs of labor, equipment, 
and supplies made up the other 
29 percent. Labor was a minor 
cost factor for milk and accounted 
for only 18 percent of total costs. 
The average product cost per 100 
guests served was more than twice 
as much for milk as for coffee, 
$4.03 compared with $1.92. On 
the other hand, the combined cost 
of labor, equipment, and supplies 
per 100 guests served was more 
than twice as much for coffee as 
for milk, $2.74 compared with 
$1.27. 
These £gures emphasize the nec-
essity of taking into account all 
costs if a true picture of the rela-
tive costs of milk and coffee is de-
sired. When product costs only 
are compared - the costs most 
easily £gured - a much different 
and misleading picture is obtained. 
The cost of coffee re£lls is im-
pOltant both from a product and 
labor cost viewpoint. When com-
paring cost of milk and coffee, cost 
of re£lls should be included if they 
are given without extra charge. 
Doing so places both milk and 
coffee on a per customer served 
basis. 
The average cost per 100 cus-
tomers served coffee for the four 
Oregon restaurants was $4.66. The 
cost per 100 cups of coffee brewed 
was $4.01. The difference be-
tween these two £gures is due to 
coffee re£lls given without charge. 
Free coffee re£lls increased total 
costs by 65 cents per 100 customers 
served. 
The ounces of milk served in a 
glass of milk vary considerably 
( Continued on page 54) 
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J . E. CHRISTIANSEN 
EFFICIENCY is a tenn which has important applications in al-
most all forms of human endeavor. 
In general, it is a measure of out-
put in terms of input. The efficien-
cy of any machine, for example, 
is the ratio of the energy output 
to energy input, generally expressed 
as a percentage. When applied to 
irrigation practice, it usually im-
plies efficient use of water resourc-
es. When these resources are 
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Fig. 1 (above) Efficient irrigation requires good control of the water. The picture 
above shows a field ditch lined to reduce conveyance losses and siphon tubes for 
even distribution of water. Labor requirements are at a minimum. Fig. 2 (left) Six 
men are required to distribute the water to furrows on an adjacent farm. Note use 
of straw to help control flow into furrows. Uniform distribution of water to the 
field is not possible. Labor efficiency is low (Pictures by A. A. Bishop) 
What can a farmer do to increase his 
efficiency In • 
plentiful and cheap, efficiency in 
their use may be of little impor-
tance, but as they become more 
completely used and more costly to 
develop, efficient use of water be-
comes more and more important. 
Historical aspects 
The importance of efficient use 
of water in irrigation was early rec-
ognized. Brigham Young in a talk 
to "Mormon" colonists on June 8, 
1856, said: 
In regard to irrigation, I will ven-
ture to say that one-half of the water 
is wasted; instead of being applied 
where and when it is needed, it runs 
here and there, perhaps one-half 
reaches the drooping plants. If people 
would take a little more pains in pre-
paring ditches, gates, and embank-
ments for economically conducting 
water where it is most needed, it 
• • • IrrIgatIng 
would be a very great advantage to 
them. 
One of the early uses of the 
term "irrigation efficiency" was by 
Beckett, Blaney, and Taylor, who 
defined it as "the percentage of 
the water applied that is shown in 
soil-moisture increase in the soil 
mass occupied by the principal 
rooting system of the crop ." 
Israelsen defines the term "water 
application efficiency" as 
The ratio of the amount of water 
that is stored by the irrigator in the 
soil root zone and ultimately con-
sumed (transpired or evaporated, or 
both) to the amount of water de-
livered at the farm. 
o biectives of efficient irrigation 
The objectives of an efficient ir-
rigation involve the replenishment 
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of the moisture in the root zone as 
uniformly and completely as pos-
sible with a minimum of loss. The 
soil is essentially a storage reservoir, 
and at each irrigation it is usually 
desirable to refill this reservoir. 
Wherever salt is a problem, some 
water in excess of that which can 
be stored within the root zone must 
be applied over a period of time 
to maintain a salt balance. As much 
salt as is added by the irrigation 
water must be removed from the 
root zone by deep percolation. This 
necessary leaching might be ac-
complished by seasonal rainfall, by 
periodic leaching, or by applying 
slightly more water than the soil 
will retain at each irrigation. 
From the above, it might appear 
easy to apply irrigation water effi-
ciently. This is generally not the 
case, however. Let us consider the 
problem from the standpoint of the 
irrigator. How much water should 
he apply at any specific irrigation 
to accomplish this objective, and 
how can he distribute it uniformly 
on his field? This requires con-
siderable knowledge, most of which 
he must gain through experience 
and observation. Should he attempt 
to apply four inches depth to the 
field, or would two inches or 
eight inches be more desir~ble? 
If he has some knowledge of the 
water retention properties of the 
soil, the consumptive use and root-
ing depth of the crop, and the 
moisture content of the soil at the 
time of irrigation, he might be 
able to make a reasonable estimate 
of the amount required. 
How would he then know when 
he had applied this amount? He 
would have to know the Row of 
his irrigation stream, and how to 
convert Row to volume and depth 
on the area irrigated. Actually, most 
irrigators cannot do this, yet many 
of them do a fairly good job in 
accomplishing the basic objectives. 
By experience, and especially by 
frequently checking the depth of 
penetration of the water the irri-
gator is obtaining with a given 
practice, he can become fairly effi-
cient in applying an adequate 
amount of water to wet his soil to 
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the depth of the root zone. He can 
observe waste that might occur 
through surface runoff, but it is 
much more difficult to observe the 
waste or loss that occurs by deep 
percolation through excessive ap-
plications. He generally has little 
knowledge of the relative loss that 
is occurring through direct evapo-
ration from the soil, or by transpi-
ration by weeds. 
Efficiency depends upon losses 
Fundamentally, efficient irriga-
tion involves the application of 
water as required with a minimum 
of waste or loss. The principal loss-
es in irrigation practice are: 
1. Conveyance loss - that which 
is lost by seepage, leakage, 
and evaporation between the 
source and the place of appli-
cation. 
2. Surface runoff - that which 
is lost from the lower end of 
the field by surface runoff. 
3. Veep percolation loss - water 
which penetrates the soil be-
yond the reach of the roots 
of the crop. 
4. Evaporation loss - that which 
evaporates directly from the 
soil and that which is lost by 
transpiration from weeds. 
Seenage losses from ditches can 
only be determined by measuring 
the flow near the source and near 
the place of apnlication. This ne-
cessitates some knowledlte of water 
measurement and use 'of suitable 
devices or instruments. Farmers 
can sometimes use simnle devices 
such as weirs or Parshall Rumes to 
me::tsure the Row of the stre~m at 
both locations. Conveyance losses 
may be negligible, or "in some in-
stances may ::tccount for ::In appre-
ciable nart of the available w::tter 
denendin!! unon len!!th of ditch: 
texture of soil, leakage through 
structures, and other factors. Somp 
knowled!!e of the conveyance loss 
is certainly desir::l ble. If it is an-
nreciable, something should be 
done about it. 
The surface runoff is readily ob-
servable, but would have to be 
measured to determine its relative 
magnitude. Careful attention to 
the water, along with a suitable 
method of irrigation and good irri-
gation layout can do much to mini-
mize, or practically eliminate this 
loss. The actual loss to the farm 
can often be eliminated by making 
use of runoff from one field on 
lower fields. The runoff can also 
be salvaged by a "tailwater pump-
ing system" which collects this run-
off in a sump at the lower end 
of the field and pumps it back to 
the head ditch through a concrete 
or metal pipe. Such systems are 
fairly common in some sections of 
California. 
The deep percolation loss is usu-
ally the most important, and the 
most difficult to detect, or to deter-
mine the magnitude of. This loss 
usually varies greatly from place 
to place in the field, generally being 
greater at the upper end, and some-
times at the bottom where water 
is ponded. U nIess the field is care-
fully graded and prepared for irri-
gation, the water distribution is 
likely to vary considerably with 
deep percolation losses occurring 
in all places receiving excessive 
amounts. Irrigators like to use a 
sufficient amount of water, and 
hold it on the field long enough 
to obtain adequate penetration on 
the spots most difficult to irrigate. 
Gravelly and sandy spots take wa-
ter more rapidly and retain less 
than finer textured soils. Dry spots 
may show up in fields where water 
is not uniformly applied, unless 
excessive applications are made. 
Deep percolation losses can be 
reduced by applying amounts that 
do not wet through the root zone, 
but this would be objectionable for 
other reasons. It might result in 
salt accumulations in the soil, and 
would require more frequent anpli-
cations of water with higher direct 
evaporation losses, and would usu-
ally result in higher labor costs of 
irrigation. 
To know what he is accomplish-
ing, an irrigator must make fre-
quent use of a soil auger, a soil 
sampling tube, or a probe. Ob-
( Continued on page 55) 
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UTAH STATE UNIVERSITY 
SNOW FIELD STATION 
Studying the A G ICUJ 
AGRICUl rURAL EXPERIMENT STATION 
ANO SNOW COLLEGE COOPERATING 
RESEARCH - DEMONSTRATIONS - INSTRUCTION 
CROPS - DAIRYING - TURKEY PRODUCTION 
VISITORS WELCOME 
GORDON A. VAN EPPS 
T o help solve some of the prob-lems of farming in the higher 
agricultural areas of the state is 
the main objective of the Snow 
Field Station, located in the geo-
graphical center of Utah, just north 
of Ephraim. Research and demon-
stration in crops, dairying, and 
turkey production are the major 
projects. 
The situation at Ephraim 
The elevation at the station is 
about 5500 feet with approximately 
12 inches of rainfall. The average 
• 
GORDON A. VAN EPPS is assistant professor 
of agronomy and in charge of the Snow 
Field Station. 
frost-free period is around 120 days, 
though damaging frosts may occur 
during the early part of June and 
the first part of September. Dur-
ing the growing season the nights 
are normally cool and the days 
warm. 
The soil is classified as a Wood-
row silty clay loam. It is developed 
on a smooth alluvial fan where the 
slope ranges from 1 to 2 percent. 
The soil is deep and fairly uniform 
except for a f w small sand and 
gravel streaks. It has a low rate 
of permeability and is strongly 
calcareous. 
A short water supply with poor 
seasonal distribution is the most 
serious agronomic problem faced in 
the area. The water comes from 
normal runoff, which is similar to 
many other areas in the state where 
water storage is limited or unavail-
able. Spring runoff comes early and 
declines sharply as the growing 
season advances. The water, which 
is high in mineral sediment, is de-
livered to the farm by direct stream 
diversion. The water upply is gen-
Grass nursery at the Snow Field Station. Several 
grasses have been found adapted 10 the soils and 
climatic conditions of the area 
A reinforced concrete block gate and drop structure, 
a part of the redesigned irrigation system at the 
Snow Station 
erally adequate until the first of 
July after which time it is extreme-
ly limited. This situation creates 
problems in relation to moisture 
use, crop selection, and conserva-
tion of water for optimum crop 
growth. 
Other agronomic problems such 
as those connected with saline soils, 
organic soils, wetland meadow 
areas, dryland farming, and irri-
gated farming can also be studied 
in the area. 
Problems related to dairying, 
sheep production, and poultry and 
turkey production are important to 
the economy of the area. Especially 
important are the problems con-
nected with an adequate feed pro-
duction program including hay and 
pasture production and manage-
ment. 
Farm improvements 
The research program in cooper-
ation with Snow College started in 
1952 on the college 60-acre farm. 
An additional 29 acres of land have 
been added to the station since this 
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time and another 15 acres are 
leased. Several improvements have 
been made in the farm buildings 
and corrals. 
These physical changes and im-
provements serve as practical 
models for better farming practices. 
They will also materially reduce 
labor costs and will result in in-
cr~ased efficiency in completing re-
search projects. 
A land leveling program on the 
farm has been in progress since 
1956. Where water conservation is 
so vital, it becomes necessary that 
the land be leveled for maximum 
water efficiency while irrigating 
and for better use of labor. Ap-
proximately 47 acres of land have 
been leveled into benches with all 
side slopes removed. 
A new irrigation system is being 
installed. Cross ditches are located 
at approximately 400 foot lengths. 
A reinforced concrete block gate 
and drop structure has been placed 
in the cross ditch at the upper 
corner of each bench to drop the 
water from one bench to the other, 
thereby preventing soil erosion. An 
overnight irrigation storage pond 
wa completed in 1953. As much 
water as possible at each water 
turn is run through the pond. This 
lessens the silting of the irrigation 
system. Silting is extremely trou-
blesome in this area. 
The research program 
Research in turkey production 
is conducted at the Snow Station. 
This includes disease research in 
controlling losses from staphylococ-
cocal synovitis, which in some years 
is extremely costly to the industry. 
Information from feed conversion 
trials is also being obtained for the 
benefit of producers. Other phases 
of management are planned for in-
vestigation. 
A herd of registered Holstein 
dairy cows is maintained for breed-
ing studies and feed trials. The 
breeding work will be integrated 
with a new study being initiated at 
Logan. At present, work is directed 
toward evaluating the economic 
desirability of pastures compared 
to drylot feeding. The benefits de-
rived from these investigations will 
materially aid the dairy industry of 
the area. 
Crop varietal studies have been 
conducted on the station since 
1952. Small grain varietal trials 
have shown that Bonneville barley 
yields best under favorable condi-
tions and that Trebi is best under 
adverse conditions. Lemhi 53, a 
soft white spring wheat, has been 
the best wheat variety. A mixture 
of two or more small grains, when 
planted in various combinations 
and rates, has yielded no better 
than barley planted alone. The 
only grain mixtures that approach 
barley are those which are high in 
barley content. 
In hybrid corn trials, everal of 
the new early maturing varieties 
have shown promise in maturity 
and yield for the production of a 
high quality silage. Yields of the 
silage sorghums have not been as 
high as those of corn. Several of 
(Continued on page 55) 
Some of the purebred dairy cows from the experimental herd 
eat forage from the new concrete manger platforms 
Corn variety trials show several promising hybrids adapted to 
silage production in the area 
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LOUIS A . JENSEN 
ALMosT every farmer in Utah grows some grain. He grows 
grains because they are important 
constituents of livestock feed and 
can easily be sold for cash. Grains 
also fit well into a crop rotation 
program. 
What grains do farmers grow? 
Which varieties do they plant? 
Are they growing improved vari-
eties developed by the Experiment 
Station? What type of seed are they 
using? Such information is of value 
• 
LOUIS JENSEN is' extension agronomist. 
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County agents Ray Burtenshaw, Cache (second left) 
and Kay Bendixsen, Juab (right) inspect and sample 
farmers' drill boxes in the grain survey 
What Spring 
Grai s do U ah 
Farmers Plant? 
to many state agencies, and farmers 
themselves should be interested in 
the material so they can improve 
their practices. The crop they 
grow is no better than the seed 
they sow. If they plant an inferior 
variety, they can expect low yields. 
Seed grain contaminated with 
weed seeds can be an expensive 
luxury, even though the initial cost 
is lower than that of certified seed. 
To determine the kind of grain 
seed planted in Utah, a survey was 
conducted in the spring of 1958. 
About 1200 samples were collected 
from the drill boxes of farmers 
chosen at random. Questionnaires 
were filled out at the time samples 
were collected to give information 
on variety, source of seed, and 
other pertinent material. 
This survey was conducted joint-
ly by the Utah Extension Service, 
the Utah State Department of Agri-
culture, the Utah State Seed Coun-
cil, and the State Weed Committee. 
Samples were collected by county 
agricultural agents, district agricul-
tural inspectors, and the extension 
agronomist. The samples are being 
tested for purity and germination 
at the State Seed Laboratory. We 
believe that the survey gives a rea-
sonably accurate picture of the 
situation in the state. 
Fifty percent of the samples col-
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lected in the survey were barley, 
31 percent were wheat, 13 percent 
oats, and 6 percent mixed grain. 
Barley is our most popular spring 
grain with wheat next in import-
ance. Oats are of minor importance 
principally because other grains 
will produce more feed per acre. 
What grain varieties were planted? 
The percent of each different 
variety planted is shown in table l. 
The varieties of barley grown 
follow rather closely to Experiment 
Station recommendations. Bonne-
ville produces the highest yields 
of any variety in areas where there 
is sufficient fertility and irrigation 
water. Trebi and Velvon are adapt-
ed to sites with poorer growing 
conditions. Some growers who are 
still planting Trebi and Velvon 
would probably increase their 
yields by changing to Bonneville. 
Gem and 2-row are adapted to ex-
tremely adverse conditions and us-
ually do not yield well. Other 
varieties listed obviously are of 
minor importance. 
Lemhi stands alone as the most 
popular variety of spring wheat in 
the state. Lemhi 53 is similar to 
regular Lemhi except that it carries 
resistance to rust. If the two strains 
of Lemhi are combined, more than 
three-fourths of all the spring 
w hea t in Utah is this variety. The 
old varieties of Baart, Dicklow, and 
Federation are disappearing. 
Almost half of the oat seed 
planted is Overland. This is an im-
proved variety with a short stiff 
straw and high yielding ability. 
Swedish Select comes next in popu-
larity. It is old, of fair yielding 
ability, and has long straw. It 
lodges readily but is quite well 
adapted for planting as a forage 
crop either alone or as a nurse crop 
with alfalfa. Uton will produce as 
much straw as Swedish Select and 
will yield more grain. It is better 
as a hay crop but the supply of 
seed is limited. This is probably 
the main reason for the low per-
centage grown. 
A surprising number of farmers 
do not even know what grain vari-
ety they plant. The samples of 
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Table 1. Varieties of different grains grown, showing percentages of each 
Barley Percent Wheat 
grown 
Bonneville 30 Lemhi 
Trebi 25 8aart 
Velvon 20 Lemhi 53 
Gen 8 Dicklow 
2-Row 5 Komar 
Hiland Federation 
Winter Club Kanred 
Velvon II Wasatch 
Frontier Turkey 
Alpine 
2 Cache 
8 855-14-5 Silver Chaff 
Bulgarian Serra 
Unknown 8 Unknown 
unknown variety in barley were 8 
percent, in wheat 6 percent, and in 
oats 17 percent. Varieties differ 
greatly in their characteristics, such 
as disease resistance, quality, and 
producing ability. Recommended 
varieties have proved superior in 
trials all over the state. 
Where are the growers getting 
their seed grain? 
Forty-one percent of farmers in 
Utah are planting seed which they 
have raised. Eleven percent ob-
tained their seed from other 
farmers, and 48 percent obtained it 
from a seed dealer. Preliminary 
information on seed quality as it 
relates to freedom from weed seeds 
indicates that on the average, seed 
obtained from a seed dealer is best. 
That obtained from other farmers 
is next, and the seed grown and 
planted by the farmer himself con-
tains the most weed seeds. 
Certified seed is recognized to 
be high in quality. Nearly a fourth 
of all samples tested were certified 
seed. 
Commercial seed sold in the 
regular channels of trade should 
be tested and tagged. Thirty-six 
percent of the samples had tags on 
the bags. 
All seed grain should be cfeaned 
before planting to remove weed 
seeds and other foreign material. 
Eighty-four percent of the samples 
were reported to have been 
cleaned. Various facilities are used 
Percent 
grown 
71 
7 
6 
3 
3 
2 
2 
6 
Oats 
Overland 
Swedish 
Utah 
Bannock 
Canadian 
Cody 
Colorado 
Colorado 
Unknown 
Select 
30 
37 
Percent 
grown 
44 
23 
6 
5 
2 
17 
for cleaning grain including seed 
cleaning plants, portable cleaning 
equipment that is moved from farm 
to farm on custom work, and farm-
ers' own cleaning equipment. 
Seed grain should be treated to 
control certain seed-born diseases. 
Seventy-seven percent of the sam-
ples were reported to have been 
treated. 
Do the growers know what 
variety they are planting? 
Another phase of the study was 
designed to determine whether 
farmers know what variety of grain 
they are actually planting. Four 
hundred samples were drawn at 
random from the total 1200 samples 
collected. These were planted in 
25-foot rows in a nursery. When 
the grain was mature, each row 
was harvested separately. Determi-
nation of the different varieties and 
the percent of each was made by 
head and kernel characteristics: 
l. Fifty-seven percent of the 
samples were found to be variety 
pure and were the same variety as 
reported by the farmer. 
2. Twelve percent were principal-
ly of the variety reported but con-
tained one or more other varieties. 
3. Twenty-three percent of the 
samples contained other kinds of 
grain and other varieties in addi-
tion to that reported. 
4. Eight percent of the samples 
contained 50 percent or more of a 
variety different from that re-
ported. 
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RANDOM SAMPLE 
TESTING . ... • • 
gives unbiased appraisal of the 
productive worth of a strain of 
chickens 
D URING the past four years, the Utah Station has cooperated 
in the "random sample testing" of 
different strains of egg-producing 
chickens. The testing of "random 
samples" is simply a procedure em-
ployed in sampling a given strain 
of chickens which will give an un-
biased appraisal of the strain's pro-
ductive worth. 
In this procedure, eggs are taken 
at random from the nests of chick-
ens of various strains and sent to 
the Utah Station for hatching and 
performance evaluations. Some 20 
different strains, which are current-
ly popular in Utah, have been eval-
uated for their productive qualities. 
It is interesting to note the shift 
in emphasis from the once popular 
scheme of evaluating each hen, to 
the currently popular random sam-
• 
J. DAVID CARSON is associate professor of 
poultry husbandry and in charge of the 
random sample testing of poultry strains. 
J. DAVID CARSON 
pIe system, which evaluates not 
one individual but a sample from 
the entire population of chickens 
making up that strain. This shift 
has been inevitable in light of new-
er information relating to the gene-
tics of populations. No longer are 
we so keenly concerned with the 
performance of any individual in 
the population, but rather with the 
performance of the total popula-
tion. 
Time was when the individual 
chicken was glorified in terms of 
how many eggs she produced, the 
shape and size of her body, charac-
teristic features of comb and wad-
dles, and feather color. However, 
we have now deemphasized the 
aesthetic values in favor of sheer 
economic considerations. These 
considerations have been greatly 
enhanced through our increased 
ability to evaluate the genetic vari-
ations within populations, and ran-
dom sample testing is the result. 
During the month, we have be-
gun the Fourth Intermountain 
Random Sample Egg Laying Test 
in facilities operated by the Ex-
periment Station. This latest test 
was begun with a random sample .., 
consisting of one case of hatching 
eggs from each of 15 different 
breeding flocks from which 99 
percent of the commercial chickens 
in Utah are derived. These eggs 
were hatched in Experiment Sta-
tion incubators and are now in the 
brooder house at the Poultry Farm. --' 
The Third Random Test has just 
concluded. Characteristics evalu-
a ted in this test include: ( 1) live-
ability of chick, (2) age at sexual 
maturity, (3) rate of egg lay, (4) 
size and quality of eggs, (5) effi-
ciency of feed conversion, (6) car-
cass value at the conclusion of the 
test. 
For the purposes of standardiz-
ing the Intermountain Random 
Sample Test with tests from other 
areas, birds are rated on a basis 
of income over feed cost. Such 
an evaluation excludes costs such 
as depreciation on buildings, elec-
tricity, litter, and labor. Note also 
that the initial cost of the baby 
chick is not included in the net 
income over feed cost returns. 
The following is a list of the 18 
entries in the Third Intermountain 
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Test ranked in order of their net 
income over feed cost. 
Net incom ov I' 
Cooperator feed cost 
$ 
Hy-Line 968 4.213 
Hy-Line 934B 3.950 
DWARF FRUIT TREES 
(Continued f?"Om page 31) 
apples are s mi-dwarf, imilar in 
size to trees on ~!lalling II root-
stock. This type of dwarfing is 
rare, however. 
AIost fruit trees can be "dwarfed" 
.. Apples. Growth control can be 
attained either through a root or 
interstock of one of th East Nlall-
ing and, more recently, the Malling-
Merton clones. The latter are re-
sistant to woolly apple aphid. One 
~ true dwarf variety, Delcon, has 
proved suitable for planting in the 
home garden. 
Pears. A series of three typ s 
of quince, named Quince A, B, and 
C, may be used, each being graft d 
to a compatible interstock of Hardy 
or Old Home. Quince A, an Anger 
type, is th best of th s ries, pro-
ducing a semi-dwarf tree, while 
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Creighton Bro . 3.943 
Hy-Line 934A 3.886 
Ghostley 3.679 
Honeggers , 3.611 
Kimber 3.635 
DeKalb 101 3.560 
Ideal 3.487 
West-Line 3.475 
tr s on Quinc Care tr mely 
dwarfed (fig. 3 ) . 
Peaches, plums, ap1"icots, and 
necta1"ines. For commercial produc-
tion , dwarf forms of th se fruits 
are not needed. Standard ize trees 
com into bearing at from three to 
five y ars of age and can be con-
trolled in size by pruning. To satis-
fy the demands of the backyard 
orchardist, s veral dwarfing root-
stock have been used with varying 
degrees of success. St. Julien A 
and Prunus tomentosa have been 
used for many types of peache , 
apricots, and plums and are espe-
cially good for plums. The western 
sand cherry, Prunus bessey'i, is com-
patible with most plums and i 
fairly successful with peach and 
apricot, although it suckers pro-
fusely. 
Cherries. 0 completely satis-
factory dwarfing stock have been 
found for th sweet and sour 
Dirkse 3.236 
Heisdrof & Nelson 3.233 
D emler 3.177 
Brender 3.151 
Yellowstone 3.051 
Ames In-Cross 313 2.977 
Ames In-Cross 424 2.924 
Hansen 2.618 
ch rry, though th need i gr at 
from a commercial as well as from 
the home gardener's standpoint. 
Some promising combinations of 
root and interstock are now being 
tested in several nurseries and ex-
periment stations throughout the 
country. The Utah Station has an 
active program in this field. For 
the time being one must be atis-
fied with the true dwarf sour cherry 
vari ties, Dv;rarfrich, North Star, 
and Meteor. 
US dwarf apple studies 
show results 
To determin the adaptability of 
the various rootstocks and inter-
stocks for apples, an experimental 
dwarf orchard was plant d at the 
Howell Field Station, Pleasant 
View (North Ogden ) in April 1956. 
Included in the two-acre test or-
chard are all combinations of the 
root and interstocks discussed 
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here. Six vari ties, including D li-
cious, McIntosh, Colden Delicious, 
Winesap, Callia Beauty (Rome) , 
and Jonathan were used to find if 
one variety performed better than 
another on a particular rootstock 
or interstock. The trees were ob-
tained from commercial nurseries 
in the Midwest and Northwest. A 
planting distance of 17% by 20 
feet was used, as this was believed 
to be adequate for all trees, includ-
ing the larger trees. The orchard, 
starting its fourth season, already 
i producing some interesting re-
ults in terms of earliness of bear-
ing, tree size, quality of fruit , and 
resistance to wind damage. 
Earliness of bearing. This is in-
fluenced both by the stock and 
by the variety. As shown ( table 1) 
trees on MaIling IX roots will bear 
in from one to three years after 
planting. In fact, each McIntosh 
tree planted in 1956 produced 
about 10 fruits the same year. They 
had to be thinned by hand to pre-
vent the tree from breaking und l' 
the weight (fig. 1). 
The Delicious variety, on th 
other hand, has not produced blos-
soms until this, its fourth year in 
the orchard. Of all of the varieties 
under test, regardless of root or 
interstock, the Delicious is the slow-
est to come into bearing. 
On the other hand, Callia Beau-
ty, a red Rome type, bears rather 
consistently the third year after 
planting. 
Tree size. The Clark dwarf int 1'-
stock has produced the greatest 
degree of growth control in the 
emi-dwarf types (excluding MaIl-
ing IX rootstock). In general, this 
is correlated also with early pro-
duction. 
Size and quality of fruit. For 
some unknown reason, the apples 
produced on dwarf trees, regardl s 
of stock, generally are somewhat 
larger, have a better color, and ar 
slightly earlier to mature than fruit 
on standard sized trees. It is too 
soon to draw conclusions in this 
test since all fruit trees produce 
large fruits the first few years. 
Susceptibility to wind damage. 
The interstock or "built up" type of 
tree supposedly possesses a weH-
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Table 1. Common dwarf stocks for fruit trees 
Avg. height Approx. Approx. 
Kind of 
fruit Rootstock 
Interstock at 10 years planting. no . of distance years to (feet) (feet) bearing 
Apple Mailing IX 6 to 8 8 by 15* 1 to 3 
Mailing VII 12 15 to 18 2 to 4 
Mailing II 15 22 to 25 3 to 6 
Seedling Clark dwarf 12 15 to 18 2 to 4 
Seedling 16 30 to 35 5 to 8 
Pear Quince A Hardy or Old Home 10 12 by 16 2 to 4 
Quince B Hardy or Old Home 8 10 by 15 2 to 4 
Quince C Hardy or Old Home 6 6 by 15 1 to 3 
Peach t 
Nectarinet 
Plum, apricot t 
Cherry (sour) 
St. Julien A plum 
Prunus tomentosa 
Prunus besseyi 
Dwarfrich variety 
Meteor variety 
North Star variety 
8 to 12 
8 to 12 
6 to 9 
6 
10 to 12 
8 to 10 
12 to 15 2 to 4 
12 to 15 2 to 4 
8 by 12 2 to 3 
6 by 12 1 to 3 
12 to 18 3 to 5 
10 to 15 2 to 4 
* A planting distance of 8 by 15 indicates a hedgerow type of planting, eight feet between 
trees and fifteen feet between rows. Fifteen to eighteen refers to a range of planting 
distance. 
t Peach, nectarine, plum, and apricot have all been grown on each of the stocks listed. The 
tree size varies considerably with variety and compatibility of the graft. 
anchored root system, whereas the 
dwarf rootstock trees may be more 
usceptible to wind damage. None 
of the trees in this block has been 
staked or supported in any way. 
Only one case of wind damage has 
occurred, that of a CalHa Beauty 
with MaIling IX interstock and a 
vigorous Columbia root which 
broke off at the graft union in 
August 1958. This may have been 
the result of partial incompatibility 
between the Columbia root system 
and the MaIling IX interstock. 
Winter hm'diness. It was first 
believed that the MaIling stocks 
were more susceptible to low tem-
peratures than seedling stocks. This 
has not been the case, however. In 
fact, many experiment stations re-
port increased hardiness in mo t of 
the MaIling series when used either 
as a root or interstock. 
Disadvantages of dwmj fruit trees 
1. Scion 1·00ting. When the graft 
union is at or just below the ground 
level there is always danger of the 
scion variety taking root. Such 
rooting will result in the loss of 
the dwarfing effect. Care should 
be taken in planting to make sure 
the graft union is above ground 
level. 
2. Cost. This appears to be a 
distinct disadvantag particularly 
for the commercial orchardist. Of-
ten two or three times as many 
trees are required per acre as with 
the standard types, and each tree 
often costs twice as much. It is 
difficult to convince growers that 
the earlier yields from such trees 
will more than offset the added 
cost in establishing the orchard. 
It is anticipated that as the supply 
of dwarfing s t 0 c k s increases, 
prices will be reduced. They will 
always be higher than regular trees, 
however, because of the additional 
work necessary to produce them. 
3. Anchorage. Anchorage is a 
erious problem particularly with 
the very dwarf types. Staking or 
trellising of trees on MaIling IX 
rootstock is required throughout 
most of their lives. Those on MaIl-
ing VII may require staking as 
young trees but not after becoming 
well established. 
4. Incompatibility. The problem 
of incompatibility is causing serious 
difficulties particularly in finding 
dwarf stocks for the stone fruits. 
While a particular variety, such as 
peach or apricot, may make an 
apparently successful union on a 
dwarf rootstock, the union may 
be weak and may break later 
in life. Differences in compatibility 
exist among the varieties which 
necessitate further tudy. 
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FRUITS AN.o VEGETABLES IN UTAH MARKETS 
( Continued from page 35) 
cated in cities with a population 
of 2,500 or less. Chain stores tend-
ed to have more desirable appear-
ing displays of fresh fruits and 
vegetables than did the voluntary 
chains or the independent stores. 
I The appearance rating of the pro-
duce department was highest in 
the fall when fresh fruits and vege-
tables were in most abundant sup-
ply and lowest in the winter when 
stores were dependent upon storage 
supplies and shipments from distant 
points. The best appearing displays 
were located in chain stores in 
larger cities. 
Chain stores and stores located 
in larger cities tended to have more 
frequent deliveries of fresh fruit 
and vegetables than did independ-
ent stores or voluntary chains or 
stores located in small towns and 
villages. Chain stores in larger 
cities (Salt Lake, Ogden, Provo, 
and Logan) made less use of re-
frigeration in the display case. 
These stores relied upon rapid 
turnover and frequent deliveries 
(they had enough volume to insist 
on frequent deliveries) to keep 
losses at a minimum and the con-
sumer supplied with high quality 
produce. Smaller stores, ones lo-
cated in the smaller towns, and 
independent stores used more re-
frigeration. Their volume of sales 
was not great enough to justify 
daily or frequent deliveries. These 
small stores had difficulty keeping 
a good display of fresh looking 
fruits and vegetables even with re-
frigeration. When they removed 
enough spoiled or old produce to 
keep an attractive display, their 
losses were excessive, and if they 
didn't remove the old merchandise, 
they didn't make sales. 
In general, a better appearing, 
neater looking display can be made 
on the usual dry non-refrigerated 
rack than can be put up in the 
usual refrigerated display case. 
Spray or wet displays are little 
used in the retail grocery stores 
in the state at the present time. If 
produce moves fairly rapidly, a 
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spray tends to help its appearance 
but if it moves slowly, it tends to 
speed decay. 
In those stores where some but 
not enough refrigeration was avail-
able, green and leafy vegetables 
seemed to have first call on the 
space. Potatoes and dry onions, 
yams, and similar produce were 
usually not refrigerated. Fruits 
were usually non-refrigerated, but 
cases were found where even ba-
nanas were kept in refrigerated dis-
play in spite of all the education 
tha t has been carried on to the 
contrary. 
All stores did not post prices 
By far the most common method 
of price quotation was on a per 
pound basis which is the method 
most preferred. Occasionally per 
each or per dozen was used. 
Radishes and green onions were 
quoted on a per bunch basis while 
lettuce was sometimes priced per 
head and celery per bunch. 
It is usually considered good 
practice to post prices but only 45 
percent of the independent stores 
did so while 96 percent of the 
chain stores and 78 percent of the 
voluntary chains did so. Only 38 
percent of the stores located in 
towns of 2,500 people or less posted 
prices while in Salt Lake City 68 
percent of the stores posted prices. 
Consumers find it inconvenient and 
troublesome to shop in a produce 
department where the prices are 
not posted. 
The average number of fruit dis-
plays per store was 8.4. However, 
4 percent of the stores had no fruit 
displays and 30 percent had less 
than five. There was an average 
of 17.4 displays of fresh vegetables 
per store. As would be expected 
the number of such displays per 
store was related to size of city 
and kind of store. Chain stores and 
stores located in the cities had the 
most displays. Five percent of 
stores located in Salt Lake City had 
no fruit displays but these were 
mostly specialized meat markets 
and it is safe to assume that Salt 
Lake City consumers had plenty of 
stores left in which to buy fresh 
fruits. However 7 percent of the 
stores located in cities with 2,500 
people or less had no fresh fruit 
displays. These stores were mostly 
general grocery stores. It is evi-
dent that there are some people 
in the smaller towns that have no 
access to fresh fruits in the retail 
store. 
Practically all stores offered some 
vegetables but in many cases the 
selection was limited to "hardware" 
items such as potatoes and dry 
onions. 
Small stores with relatively slow 
turnover have difficulty in keeping 
an attractive display of fresh fruits 
and vegetables. Their volume is not 
great enough to justify frequent 
deliveries. Refrigerated displays, 
while helping somewhat, are not 
the whole answer to the problem. 
However, these stores could begin 
to post their prices, remove the 
produce from the shipping con-
tainer, and clean up the floor and 
aisles. 
It has been suggested that pre-
packaging of the produce would 
reduce the waste and spoilage in 
the small retail store. While it is 
easy to demonstrate that this 
would reduce the loss due to cus-
tomer handling of the produce it 
is doubtful if it would reduce the 
loss due to slow turnover. 
CASH RECEIPTS BY COUNTIES 
( Continued from page 34) 
were among the first 5 most im-
portant commodities as sources of 
income in only 8 of the 29 counties 
in Utah. Box Elder County ranks 
first among the counties in cash 
receipts from sale of wheat. Cash 
receipts from sugar beets ranked 
second among all truck and field 
crops as a source of income, and 
sixth among all crops in Utah in 
1957. Box Elder County produced 
more sugar beets than any other 
county. The relative importance of 
other commodities as sources of 
cash receipts in Utah are presented 
in tables 1 and 2. 
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Cash receipts by counties 
Utah County ranked first in cash 
receipts received in Utah in 1957. 
These amounted to $16,736,000 or 
11.4 percent of the total for the 
state. Box Elder County ranked a 
close second as measured by per-
cent of total cash receipts received 
by farmers. Grand County was 
lowest with only 0.3 percent of the 
total cash receipts for 1957 in 
Utah. The first ten counties as 
listed in order of importance in 
the pictorial border accounted for 
more than 70 percent of the total 
cash receipts received from the sale 
of agricultural commodities in 
Utah. 
SPRING PASTURES 
(Continued from page 39) 
to carry them through the dry 
months of May and June. 
Forage production 
The num ber of seedlings per 
square foot and pounds of air-dry 
forage production per acre for in-
termediate wheatgrass planted in 
November 1956, and receiving dif-
ferent irrigation treatments are 
shown in table 1. 
It is interesting to note the great 
improvement in production from 
a single irrigation the first year. 
Treatment number I, without irri-
gation the first year, produced only 
730 pounds of forage per acre the 
second year even though it was 
irrigated during the second spring. 
There was little difference in the 
number of seedlings between the 
plot not irrigated the first year and 
treatment number 2 irrigated only 
in May of both years. However, 
development and vigor of the 
latter plants were much better, 
resulting in doubled forage produc-
tion. Increased number of irriga-
tions (treatments 3 and 5) and 
late-summer irrigation (treatment 
6) both proved of value in increas-
ing production. These production 
figures are for the second year 
after seeding, and the stands prob-
ably have not reached peak pro-
duction. However, these pastures 
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are ready for grazing the second 
fall after seeding. 
A five - year - old intermediate 
wheatgrass pasture receiving limit-
ed amounts of irrigation water each 
year yielded 245 sheep days of 
grazing per acre during the spring 
of 1958. This pasture was also 
grazed without damage again in 
the fall, and is typical for this 
type of pasture. 
MILK AND COFFEE 
( Continued from page 43) 
among restaurants. Since product 
costs make up a high proportion 
of total costs per serving of milk, 
total costs may be varied easily 
by changing the amount served. 
Within certain limits of consumer 
acceptability, restaurants looking 
for a way of equating the total 
cost per serving of milk and per 
serving of coffee may find varying 
the amount of milk served an ef-
fective method of doing so. 
Reasons tor pricing milk 
differently than coffee 
Restaurant operators were asked 
why in some cases coffee and not 
milk is included with full-course 
meals without extra charge, and 
why with a la carte dinners, a 
higher price is sometimes charged 
for milk than coffee. 
NIany attempt to justify this 
practice by pointing to the higher 
product cost for milk than for 
coffee. Others say that competition 
forces it and it is customary in the 
trade. On this point some operators 
expressed the opinion that because 
competitors used coffee as a draw-
ing card by placing it on the menu 
with a meal at no extra cost, they 
were forced to do the same. Reas-
ons given for not placing milk on 
the menu free also were that cus-
tomers do not expect it and that 
it is too expensive to give away 
with meals. 
What do customers prete1'? 
During the 1955 Utah study res~ 
tam'ant patrons were asked to in-
dicate ,their beverage preferences 
for each meal, and whether or not 
they preferred milk to be offered 
on the same basis and price as 
coffee. This was done by distribut-
ing post card questionnaires among 
restaurant operators who in turn 
handed them out to patrons. Of 
the 750 questionnaires distributed 
128 were completed and returned. 
More than twice as many patrons 
returning the questionnaires pre-
ferred coffee to milk for breakfast 
(table 3). Milk was preferred by 
about the same proportion that pre-
ferred coffee at both lunch and 
dinner time. 
Table 3. Consumer beverage preference for 
meals, 128 restaurant patrons, 
Utah, 1955 
Percent preferring 
Meal Coffee Milk Other Total 
Breakfast 70 24 6 100 
Lunch 44 43 13 100 
Dinner 41 43 16 100 
About 80 percent of the patrons 
were of the opinion milk should 
be offered at the same price and 
on the same basis as coffee. If it 
were, 64 percent said they would 
drink more milk. About 56 percent 
of the patrons answering the ques-
tionnaires said they would be will-
ing to go out of their way to eat 
in a restaurant which offered milk 
priced the same as coffee or in-
cluded milk with the meal the same 
as coffee. 
• 
Spec. Rept. 12. Weeds of Utah, by Arthur 
H. Holmgren. Department of Botany. 
This publication illustrates and describes 
more than 150 weeds found in the state. 
A charge of 50 cents is made for this 
publication. 
Spec. Rep. 13. Water supplies and their use 
in Iron, Washington, and Kane Counties, ~ 
Utah, by Jay M. Bagley, Wayne D. Criddle, 
and R. Keith Higginson. Department of 
Agricultural and Civil Engineering in co-
operation with the U. S. Department of 
Agriculture, the Utah Department of Em-
ployment Security, the Utah Committee on 
Industrial and Employment Planning, and 
the Utah State Engineer. 
This is a survey report of the water supply 
and use in the three counties. It includes 
a general description of the area, the present 
land use, the climate, the surface waters, 
the underground water, water quality, water 
use, power, irrigation company operating 
conditions and water problems, and future 
use of water in the area. 
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EFFICIENCY IN IRRIGATING 
( Continued from page 45) 
servations should be made before 
irrigation to determine the depth 
of the root activity and the general 
dryness of the soil. Careful observa-
tion of the crop is also essential. 
A good irrigator learns to detect . 
symptoms of impending drought 
well before any real damage re-
sults. 
An irrigator should also observe 
the condition of the soil shortly 
after the irrigation. He can easily 
detect whether or not he is obtain-
ing adequate penetration of water. 
Inadequate penetration results in 
inefficient use of the soil with more 
frequent applications of water re-
quired, and generally less than 
optimum yields. 
It is much more difficult, how-
ever, to detect the amount of water 
being lost through deep percola-
tion. If all of his soil has been wet 
by an application of water, he is 
assured that he has applied a 
sufficient amount, but he has little 
knowledge of what the excess 
might have been. He might, how-
ever, apply a lesser amount next 
time and observe the results, and 
thus learn through observation and 
experience, how to do the job with 
less waste. 
The amount of water lost by 
direct evaporation from the soil is 
not easy to determine. It is highest' 
immediately after an irrigation and 
decreases gradually as the surface 
soil dries. After a week or so the 
rate of loss is small, but in this 
time, especially during the early 
period of crop growth when the 
crop does not shade a large portion 
of the soil area, the total loss by 
evaporation between irrigations 
may amount to an inch of water 
or more. When fairly heavy appli-
cations are applied at infrequent 
intervals, this may be a small per-
centage of the total, but where 
light applications are made fre-
quently, as much as half of the 
water applied may be lost by direct 
evaporation from the soil without 
any benefit to the crop. Actually, 
little can be done to reduce this 
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loss other than to avoid unnecessary 
frequent applications. When the 
crop covers and completely shades 
the soil, this loss is much less and 
may be of little significance. In 
some areas, on high return crops, 
and where water is costly, it has 
been found economical to cover the 
soil between rows with impreg-
nated paper or plastic strips, which 
aids also in weed conb·ol. This is 
not economical for most agricul-
tural crops. 
Losses by transpiration from 
weeds might be appreciable and 
can be avoided only by weed con-
trol methods. Cultivation for weed 
control may s a v e appreciable 
amounts of water, but is generally 
of little value otherwise from a 
moisture-saving standpoint. 
The overall efficiency of irriga-
tion is the product of the com-
ponent efficiencies. It is only 
through some knowledge of these 
component losses that attention can 
be focused on those where improve-
ment can be made. 
More benefit might be achieved 
by stressing the losses rather than 
by emphasizing the efficiencies. It 
is only through this knowledge that 
methods and practices can be de-
veloped that will decrease the loss-
es and thus increase the efficiencies. 
It is not sufficient for a farmer to 
know that his irrigation practice is 
only 40 percent efficient. It would 
be more helpful if he knew that he 
lost 10 percent of the available 
water in conveyance, another 10 
percent by runoff, 30 percent by 
deep percolation, and of that stored 
in the root zone, 26 percent by 
direct evaporation from the soil 
and by transpiration from weeds. 
Knowing these component losses, 
the farmer might decide to: 
1. Install a concrete pipe dis-
tribution system to reduce his 
conveyance losses. 
2. Change his irrigation methods 
and re-design the irrigation 
layout, and to pay more at-
tention to his irrigation prac-
tices in order to reduce the 
runoff and deep percolation 
losses, and, 
3. Reduce the frequency of irri-
gation and eliminate compet-
ing weed growth to reduce 
the evaporation and transpi-
ration losses. 
This would mean that after these 
improvements he could actually 
irrigate more land with the same 
water or, if he was pumping his 
wa tel' from a well, he could signi-
ficantly reduce his pumping costs. 
At the same time, he would not be 
contributing an appreciable amount 
of water to the underground reser-
voir and thus aggravate the drain-
age problem. He would also reduce 
the loss of plant nutrients from the 
soil by leaching. 
SNOW FIELD STATION 
(Continued from page 47) 
the earlier maturing sorghums have 
been grown for grain, but none 
matured favorably at the station. 
Many legumes have been tested 
for hay and pasture. Alfalfa pro-
duces the highest yields. Ranger 
and Buffalo have been the best 
varieties grown. 
A number of grass species have 
been grown but these need further 
testing and evaluating. 
Several pasture plantings of var-
ious mixtures will be made during 
1959. These consist mainly of al-
falfa and one grass, although mix-
tures of several grasses with alfalfa 
are being included. The poor 
seasonal distribution of water enters 
seriously into pasture management. 
A grass and alfalfa mixture does 
well until the first part of July after 
which there is little grass growth 
mainly because of lack of moisture. 
As a result the pastures become 
practically a straight alfalfa plant-
ing. This creates a bloat hazard. 
Emphasis will be placed on pasture 
managment. 
Large grass and legume trials are 
being planted this year for evalua-
tion and for demonstrational pur-
poses. Barley varieties and corn 
varieties are being grown for yield 
comparison. 
Information from experiments 
and demonstrations conducted on 
the station should materially assist 
farmers. 
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avoid payment of postage $300 
Utah State University 
Division of Agricultural Sciences 
Agricultural Experiment Station 
Logan, Utah 
Director 
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CONTRIBUTIONS TO RESEARCH 
February 15 to May 1, 1959 
National Institutes of Health 
Hess and Clark Company 
Vick Chemical Division 
Upjohn Company 
Abbott Laboratories 
Cache Valley Breeders 
Association 
National Plant Food Institute 
Shell Chemical Company 
California Spray.Chemical 
Corporation 
StauHer Chemical Company 
Velsicol Chemical Company 
Allied Chemical and Dye 
Corporation 
Amehem Products, Inc. 
American Cyanamid Company 
Anaconda Company 
Chemagro Corporation 
Dow Chemical Company 
Naugatuck Chemical 
Niagara Chemical Division 
Pennsalt Chemicals Corporation 
Phillips Petroleum Company 
J. S. Simplot Company 
Columbia Geneva Division 
U. S. Steel Corporation 
Western Phosphate, Inc. 
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$28,692 to equip metabolism building 
and enlarge research on eHects of in-
secticides on health 
$5300 to study the use of nitrofurazone 
in controlling bovine coccidiosis 
$2600 for studies of staphylococcosis of 
turkeys 
$1200 for study of staphylococcosis of 
turkeys 
$1055 for research on embryonic death 
of cattle 
$1000 for research on soil fertility 
$1000 for experimental tests with insecti-
cides 
$500 for research in the use of fertilizers 
Insecticides and miticides for field tests 
$500 for experimental tests of insecticides 
Trithion for experimental tests 
$500 for experimental tests of insecticides 
Chlordane, heptachlor, and endrin in-
secticides for field tests 
Benite and Plyac for field tests 
1 gallon Butyrac 118 for experimental 
tests 
Malation, parathion, and thimet for field 
tests 
1 ton treble superphosphate for fertilizer 
research 
120 pounds Guthion wettable and 4 gal-
lons Systox for experimental tests 
1 gallon EDB emulsion for experimental 
tests 
30 pounds of Alanap for experimental 
tests 
Diphacin for tests on the control of 
rodents 
20 pounds Fenson for experimental testt 
4 tons ammonium sulfate and 4 tons 
ammonium nitrate for fertilizer tests 
11h tons treble superphosphate for fer-
tilizer tests 
3 tons ammonium nitrate and 1114 tons 
ammonium sulfate for fertilizer tests 
1 ton of 16·20-0 fertilizer for fertilizer 
tests 
NEW PUBLICATIONS 
Bul. 408. Cultural practices for alfalfa s. 
production, by M. W. Pedersen, G. 
Bohart, M. D. Levin, W. P. Nye, S. 
Taylor, and J. L. Haddock. Departments 
Agronomy and Zoology in cooperati 
with the U. S. Department of Agricult" 
31 p. 
Experiments on seeding rates, row spaci 
intercropping, thinning, watering, and ferti 
zation for alfalfa seed production are di 
cussed. Ecological factors affecting seed pro 
duction such as plant population, inse 
pollination, soil fertility and moisture, light, 
temperature, humidity, precipitation, d' 
seases, harmful insects, along with plar 
characteristics such as height, lodgin 
blossoming, and nectar secretions are al~ · 
discussed. The publication is highly technica l. 
Bul. 409. Consumer response to egg pricin! 
and merchandising practices of ret 
stares, by Roice H. Anderson. Departme' 
of Agricultural Economics. 21 p. 
This study is made up of 4 parts: n 
studies of egg merchandising and pricil'! 
practices in retail food stores, (2) studi 
of consumer purchasing habits for eggs an 
response to seasonal changes in egg pric 
(3) consumer response to retail egg pricir 
practices, and (4) studies of consumer r 
sponse to non-price or merchandising practiCE 
in retail stores. 
Bul. 410. Consumer preference and dema!' 
for different sizes of Red Delicious apple 
in retail stores, Salt Lake City, 1957, b} 
Ellis W. Lamborn and William L. Park 
Department of Agricultural Economics. 
12 p. 
This is a study of preference and demanc-
for Red Delicious apples of different size 
at retail when price is held constant one 
when price varies according to size of apple: 
Shifts in preference before a holiday wer( 
also studied and reported. 
Bul. 413. An economic analysis of frye 
production in Utah, by Roice Anderson and 
Lyn Prestwich. Department of Agricultura 
Economics. 
This bulletin reports a study made: (1) to 
ascertain the averag;e investment, costs, and 
returns from fryer production during 1957-
58, (2) to determine the amount of feed, 
labor, and other items required to produce 
a pound of fryer, (3) to determine variations 
in net return and analyze the factors re-
sponsible for the variation, and (4) to measure 
the changes in fryer production between 
1951-52 and 1957-58. 
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